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(54) BACK LIGHT 
(57)Abstract: 

PURPOSE: To obtain sufficient brightness and to 
enable a back light to be used as a high-performance 
machine whose power consumption-brightness 
converting efficiency is high with respect to a normal 
line direction drawn down to at least a light emitting 
surface. 

CONSTITUTION: This is the edge-light type back 
light obtained by partially covering one wide surface 
of a light transmission plate 1 consisting of a 
translucent material with a light diffusing matter 6 and 
covering the surface with a light diffusing and 
reflecting plate 3. On the light emitting surface side of 
the plate 1, a film 2 whose light emitting surface is 
rougher than a light incident surface (light guiding 
plate side) and which increases the brightness of light 
emitted from the light emitting surface of the plate 1 
when it is arranged on the side of the light emitting 
surface of the plate 1 is arranged. 



[Claim] 

[Claim 1] Cover partially the optical diffusate which has a refractive-index 
value below the optical refractive index of the light guide plate quality of the 
material in one large field of the light guide plate which consists of a 
translucency material, or an optical diffusion function is performed to this 
field. In the back light for panels which has the light source the field — a 
mirror plane or an optical diffuse reflection plate -- covering -- the line of the 
aforementioned light guide plate which approached the 1 side-face edge at 
least at this - The back light for panels which arranged the film with which 
the Idemitsu side of at least one sheet becomes the Idemitsu side side of a 
light guide plate from the translucency material of a split face rather than 
ON **** (light guide plate side). 

[Claim 2] The back light for panels of the claim 1 publication using the film 
to which it is made to increase when the front face by the side of the Idemitsu 
side of the film which consists of a translucency material is a split face, and 
allots this to the Idemitsu side side of a light guide plate and it measures 
from [ from which the brightness of the light which comes from the Idemitsu 
side of a light guide plate was substantially taken down to the Idemitsu side 
side of the aforementioned film ] a normal from the front face by the side of 
ON **** (light guide plate side). 

[Claim 3] The claim 1 using the film of the domain whose distance of the 
level difference of concave and a convex, the adjacent concave and concave or 
a convex, and a convex is 10 micrometers - 1000 micrometers when the 
status of the split face of the Idemitsu side of the film which consists of a 
translucency material consists of the concavo-convex status and observes the 
field under a microscope 100 times the scale factor of this, or the back light 
for panels given in two. 
[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to the back light for panels 
which irradiates a penetrated type or a half-transparency type panel from a 
tooth back. 
[0002] 

[Prior art] Recently, the LCD which moreover has a legible back light device 
with a thin shape as display, such as a word processor of a laptop type or a 
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book mold and a computer, is used, it is shown in such a back light at 
drawing 1 - as - the end section of the light guide plate of a translucency -- a 
line like a fluorescence spool -- the edge light formula which puts the light 
source side by side is used well In the case of this edge light formula, as 
shown in drawing 2 , the optical diffusate with a refractive index larger than 
this light guide plate material is partially covered to one field of a light guide 
plate, and there are many things of the field arranged so that the whole 
surface may be mostly worn with a specular reflection plate or an optical 
diffuse reflection plate. 

[0003] recently, the dc-battery drive especially of the back light comes to be 
carried out, and much more enhancement in a power consumption- 
brightness conversion efficiency wishes - having - getting down -- a line 
arranging the light source for the reflecting plate with a high reflection 
factor on a wrap light-reflex machine, or allotting the reflecting plate with a 
high reflection factor to the field which covered the optical diffusate of a light 
guide plate partially is proposed 

[0004] However, also in the technique of **** to describe above, although a 
power consumption-brightness conversion efficiency improves, enhancement 
that it is not yet enough and further more much more is desired. 
[0005] 

[Object of the Invention] The purpose of this invention has a high power 
consumption-brightness conversion efficiency, and it is in offering the back 
light from which high brightness is obtained. 
[0006] 

[The means for solving a technical problem] this invention person etc. sets to 
the back light of an edge light formula, as a result of performing various 
studies per above-mentioned, point. If the film with which the Idemitsu side 
of at least one sheet turns into the Idemitsu side of a light guide plate from 
the translucency material of a split face rather than ON **** (light guide 
plate side) is arranged It found out the luminous-intensity-distribution 
property of a back light changing, and the directivity of the light to the 
orientation of a normal taken down to the Idemitsu side becoming stronger, 
and becoming the high back light of the power consumption-brightness 
conversion efficiency described above to the orientation of a normal 
substantially taken down to the Idemitsu side. 
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[0007] Namely, this invention covers partially the optical diffusate which has 
a refractive-index value below the optical refractive index of this light guide 
plate material in one large field of the light guide plate which consists of a 
translucency material. Or perform an optical diffusion function to this field, 
and the field is worn with a mirror plane or an optical diffuse reflection plate. 
In the back light for panels which has the light source the line of the 
aforementioned light guide plate which approached the 1 side-face edge at 
least at this - It is related with the back fight for panels which arranged the 
film with which the Idemitsu side of at least one sheet becomes the Idemitsu 
side side of a light guide plate from the translucency material of a split face 
rather than ON **** (light guide plate side). 

[0008] Next, this invention is further explained in full detail based on a 
drawing. 

[0009] Drawing 1 is the perspective diagram of one embodiment of this 
invention, and drawing 2 is drawing showing an example of the back light of 
an edge fight formula. One in drawing is the nature of a quartz, glass, and a 
translucency, or synthetic resin, for example, an acrylic resin etc., that to be 
a light guide plate and what is necessary is just the matter which passes 
light efficiently. Directivity to the orientation of a normal from which 2 
changed the luminous-intensity-distribution property of the light which is 
the film with which the Idemitsu side consists of a translucency material of a 
split face rather than ON **** (light guide plate side), and acted as Idemitsu 
from the surface of light-guard plate, and took it down to the Idemitsu side is 
strengthened more, this invention - this film — one sheet or although two 
or more sheets are used, sheets [ two or more ], for example, when two sheets 
are used, brightness improves further, so that the example of this invention 
may also show 

[0010] It is the characteristic feature that this invention arranges the film 
with which the above-mentioned Idemitsu side turns into the Idemitsu side 
of a light guide plate from the translucency material of a split face rather 
than ON **** (light guide plate side). 

[0011] If the aforementioned conditions in this invention are explained 
further in full detail, as for the above mentioned film (2 in drawing), the 
Idemitsu side will consist of a translucency material of a split face rather 
than ON **** (light guide plate side), and especially the quality of the 
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material will not be limited that the quality of the material should just be 
translucency materials, such as an acrylic, a polycarbonate, and glass, 
moreover, the metal mold according [ especially the split-face formation 
technique at the time of making the Idemitsu side into a split face is not 
limited, and ] to embossing, a blast-cleaning manipulation, and a heat press 
- although it does not consider as a split face by technique, such as a 
molding manipulation and a chemical treatment, and especially ON **** 
(light guide plate side) does not need to be conscious and it is not necessary 
to make it into a split face, what is necessary is just in the status that the 
aforementioned Idemitsu side turns into a split face from ON **** (light 
guide plate 

[0012] The status become the aforementioned split face in this invention is 
JIS. It can judge from a ten point average of roughness height, a center line 
average of roughness height, etc. which are said by this convention as a 
result of measuring by the technique specified to B060 1 . 
[0013] Especially the status of the split face by the side of the Idemitsu side 
of the film which consists of a translucency material used in this invention is 
not limited, and does not need to make the configuration regular especially 
again. However, the. near standard is in the status with desirable it being the 
domain whose distance of the level difference of the concave and the convex 
which the orientation of a normal which the field is constituted from the 
concavo-convex status, and was taken down to the Idemitsu side adjoined or 
the Idemitsu side, the horizontal adjacent concave, concave or a convex, and 
a convex is 10 micrometers - 1000 micrometers, when the split-face status by 
the side of the Idemitsu side of the aforementioned film is observed under a 
microscope 100 times the scale factor of this. When another representation 
explains further the status of the split face by the side of the Idemitsu side of 
the aforementioned film used by this invention, in the arbitrary cross 
sections of this film, the Idemitsu side side consists of a triangular weight- 
like configuration where the shape of the convex gestalt, the shape of for 
example, prism, or a convex lens was similar, and the vertical angle of the 
configuration is 80 - 150 degrees preferably 40 to 170 degrees. 
[0014] Since contrast becomes low so that the angle which ****s from [ from 
which the liquid crystal display was taken down to the screen ] a normal 
becomes large, the brightness near [ aforementioned ] the orientation of a 



5 



normal is thought as important practically. If the Idemitsu side side 
arranges the film which is a split face on the Idemitsu side of a light guide 
plate from an ON **** side as described above, the brightness of the light 
which acts as Idemitsu from a light guide plate will be amplified, and the 
directivity of light will be more strengthened with this invention. Namely, 
when the brightness of the light which acted as Idemitsu from the field in the 
orientation of a normal substantially taken down to the Idemitsu side is 
measured and there is nothing **** about the aforementioned film, or when 
the Idemitsu side side arranges the film which is not a split face from an ON 
**** side, it compares. That brightness is amplified, the angle to which the 
normal taken down to the aforementioned Idemitsu side is received, For 
example, it turns out that the above mentioned directivity of light is more 
strengthened from what the decrement rate serves as size from brightness 
when the brightness similarly measured from the orientation of 60 degrees 
** measures in the orientation of a normal substantially for (for example, it 
decreases to about 50 - 60% of the brightness when measuring in the 
orientation of a normal). In addition, the luminance meter used here is a 
luminance meter of marketing usually used generally. 

[0015] Moreover, you may arrange an optical diffusion plate between the 
aforementioned film and the aforementioned light guide plate if needed so 
that the pattern of the shape of a dot of the optical diffusate (6 in drawing) of 
the shape of a dot printed on the surface of light-guard plate mentioned later 
cannot discriminate in human being's eye and may become. 
[0016] The optical diffusate given to a light guide plate is coating, printing 
ink, etc. with which it was equal, or it had a parvus refractive index, and the 
diffuse reflection factor contained the large pigment, for example, a silica, 
and the barium sulfate as compared with the quality of the material of a 
light guide plate. These are printed in the shape of a dot on a surface of 
light-guard plate by technique, such as screen-stencil. Furthermore, what 
carried out, opening a direct stoma on the surface of a light guide plate etc., 
and performed the optical diffusion function is used, the field of the light 
guide plate with which the mirror plane or the optical diffuse reflection plate 
(3 in drawing) covered the optical diffusate - almost - the whole surface -- a 
wrap - it arranges like 4 - a line -- the light-reflex machine 5 which is the 
light source and has a clearance (slit) for light carrying out ON light to the 



edge of a light guide plate as a desirable mode it is - a line where the 
light source side of the light source and the clearance of a certain width of 
face are given, it covers -- having - **** - a light guide plate - it is installed 
so that the 1 end-face section may be approached at least and the medial axis 
may become almost parallel to the end face of a light guide plate 
[0017] the above -- a line although the light source has a fluorescence spool, 
a tungsten incandescence spool, an optical rod, the object that arranged 
Light Emitting Diode, a fluorescence spool is desirable and it is desirable 
that the length of the uniform photogenesis section excluding the polar zone 
from the field of power saving is equal to the length of the edge of the 
approaching light guide plate 

[0018] The principal part of this invention consists of such a configuration, 
and is used as a back light of a panel, especially a liquid crystal panel. It is 
desirable to consider as a configuration which is shown further below in this 
invention. 

[0019] 1) Shape [ of a dot ], i.e., although punctiform formation is carried out, 
**** which especially the configuration of this dot is not restricted and be 
formed by circular, the square shape, and the crossover line is sufficient as 
the optical diffusate given to the light guide plate of this invention. Although 
these are given on the intersection (grid) of the orthotomic with the fixed 
spacing supposed on a light guide plate, the spacing of an orthotomic is 
suitably chosen between 0.8-2mm still preferably 0.5-3mm according to the 
thickness of a light guide plate. 

[0020] furthermore, the covering status of the aforementioned optical 
diffusate -- a surface-of -light-guard-plate top -- a line - near the light source 
section, it is desirable that a coverage is 20% - 100% in 1% - 50% and the 
light source to the maximum **** ? and the distance from the light source 
serves as size - alike - taking - the line from the light source it is 
desirable to cover so that a coverage may serve as size one by one starting 
with the covering point of the 1 side-face edge which the light source was 
made to approach moreover, the line of a light guide plate - the coverage and 
EQC of the light source -- or it may be made to decrease and you may cover 
[ till then / this coverage / near the opposite-side edge ] The coverage said 
here means the rate of the covering-surface product of the light-scattering 
matter given to per unit area of a surface of light-guard plate. 
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[0021] 2) In this invention, still preferably the above mentioned increase in 
the coverage (Y) of an optical diffusate a line -- it increases so that it may go 
into the 1.7-3. 5th domains to the distance (X) from the light source to the 
optical diffusate on each grid -- Namely, the line shown by Y=aXl.7 when an 
axis of ordinate is set as Y and a quadrature axis is set as X and Y=aX3.5 (a 
is the value calculated from the coverage of the edge of a surface of light- 
guard plate here) 0< a<=2 - it is ~ it is the thing to increase with the value 
which enters between the lines shown, or increasing in relation with Y=ax 
(a's being the value similarly calculated with having described above, and 
being 1< a<=2) 

[0022] 3) further - this invention a photogenesis side top a line -- the 
coverage of the optical diffusate covered on the grid of the status become 
parallel to the shaft of the light source the center on the parallel lines 
(namely, a line - the line from the center of the longitudinal direction of the 
light source - it is desirable to cover to the distance to the optical diffusate of 
orientation which goes to ends from the line on the surface of light-guard 
plate stood at right angles to the light source, so that it may become size one 
by one) this invention installs optical display panels, such as a liquid crystal 
panel, in the top of the Idemitsu side, and is used for it. 
[0023] 

[Effect of the invention] this invention can be comparatively small, and can 
obtain sufficient brightness, and a power consumption-brightness conversion 
efficiency can use it as a size back light to the orientation of a normal taken 
down to the Idemitsu side. 
[0024] 

[Example] Next, this invention is further explained in full detail in the 
example of a comparison, and the example. At the edge of the short hand of a 
rectangle light guide plate (225mmxl27mm) with a thickness of 2.0mm, the 
cold cathode fluorescence spool (normal spool by Harrison electrical 
machinery incorporated company) of a size with a diameter of 4.8mm has 
been arranged, it is what laminated the optical diffusion film in the internal 
surface of parietal bone of a telescopic aluminum reflector which has a 2mm 
slit in the fraction which touches a light guide plate, and covered, and it has 
arranged so that the light which acted as Idemitsu from the slit may carry 
out ON On the other hand, the optical diffusate (coating containing a silica) 
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covered on a surface of light- guard plate screen-stenciled the circular dot 
pattern, and it was created on condition that the following and used for it. It 
plotted so that it might become the value which the coverage of an optical 
diffusate increased 7% on the minimum point, and increased such proportion 
by one by one in the interval 80% on the greatest point. 
[0025] Furthermore, the film which becomes the Idemitsu side side of a light 
guide plate from a polycarbonate with a thickness [ which made the Idemitsu 
side the split face rather than ON **** (light guide plate side) by embossing ] 
of about 200 micrometers has been arranged one sheet. The distance of the 
adjacent concave and concave with the as horizontal level difference of the 
concave and the convex which the orientation of a normal taken down to the 
Idemitsu side adjoined about the irregularity of the Idemitsu side when 
observing the aforementioned film under a microscope 100 times the scale 
factor of this as 10 micrometers - 100 micrometers and the Idemitsu side or a 
convex, and a convex was 10 micrometers - 800 micrometers. 
[0026] Moreover, it is JIS about the granularity of the front face (split face) of 
the aforementioned film. It measured based on B0601. That is, it measured 
on condition that 0.3mm/second in one 50 times the record lateral 
magnification [ 500 times as many record longitudinal magnification as this 
and ] of this, and drive speed, and Smicro mR diamond of sensing-pin nose of 
cams. For the result, the maximum height (Rm ax) of a split face was [ 60 
micrometers and the center line average of roughness height (Ra) of 85 
micrometers and the ten point average of roughness height (Rz) ] 13 
micrometers. Rmax was [ 7 micrometers and Ra of 12 micrometers and Rz ] 1 
micrometer as a result of measuring similarly the granularity of the field 
which is not a split face of the aforementioned film on condition that 
0.3mm/second in one 50 times the record lateral magnification [ 2000 times 
as many record longitudinal magnification as this and ] of this, and drive 
speed, and Smicro mR diamond of sensing-pin nose of cams. 
[0027] When the field brightness at the time of applying the alternation 
voltage of 30kHz to a cold cathode tube, and making it drive with a fixed 
current from an inverter was measured to the orientation of a normal taken 
down to two angles of visibility and the Idemitsu side by the luminance 
meter (TOPCON BM-7) in 40cm of the distance from the Idemitsu side to a 
luminance meter, it was 211 cds/m2 (example 1). 
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[0028] moreover, the equipment same except having arranged the usual 
optical diffusion film (the Tsujimoto electrical machinery factory D-204) 
which has not carried out embossing between the films and light guide plates 
which were made into the split face by the aforementioned embossing as an 
example 1, conditions, and the brightness operated [ it came out of and ] and 
measured were 210 cds/m2 (example 2) 

[0029] Rmax was [ 9 micrometers and Ra of 13 micrometers and Rz ] 1 
micrometer as a result of measuring similarly the granularity of the front 
face of the optical diffusion film of an example 2 on condition that 
0.3mm/second in one 50 times the record lateral magnification [ 2000 times 
as many record longitudinal magnification as this and ] of this, and drive 
speed, and Smicro mR diamond of sensing-pin nose of cams. Furthermore, 
the brightness which operated on the same equipment as an example 1 and 
conditions, and was measured to the Idemitsu side side of a light guide plate 
except having arranged the same film in piles two sheets with having used in 
the example 1 which made the Idemitsu side the split face rather than ON 
**** (light guide plate side) was 227 cds/m2 (example 3). the equipment 
same except having arranged the aforementioned optical diffusion film (the 
Tsujimoto electrical machinery factory D-204) one sheet instead of the film 
made into the split face by embossing at the Idemitsu side side of a light 
guide plate as an example 1, conditions, and the brightness operated [ it 
came out of and ] and measured were 182 cds/m2 (example 1 of a 
comparison) moreover, the equipment same except having faced the Idemitsu 
side side of a light guide plate in the split-face side, and having arranged the 
film made into the split face by embossing used in the example 1, as the 
aforementioned example 1, conditions, and the brightness operated [ it came 
out of and ] and measured were 176 cds/m2 (example 2 of a comparison) 
moreover, the equipment same except having arranged the optical diffusion 
film (the Tsujimoto electrical machinery factory D-204) used in the example 
2 between the film and the light guide plate in the example 2 of a comparison 
as an example 1, conditions, and the brightness operated [ it came out of 
and ] and measured were 174 cds/m2 (example 3 of a comparison) 
furthermore, the equipment same except having arranged in piles only the 
optical diffusion film (the Tsujimoto electrical machinery factory D-204) used 
for the Idemitsu side side of a light guide plate in the example 2 two sheets 
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as the aforementioned example 1, conditions, and the brightness operated [ it 
came out of and ] and measured were 179 cds/m2 (example 4 of a 
comparison) 

[0030] In order to investigate the luminous-intensity-chstribution property of 
a back light, next, about an example 2, the example 3, the example 1 of a 
comparison, and the example 4 of a comparison The field brightness at the 
time of applying the alternation voltage of 30kHz to a cold cathode tube, and 
making it drive with a fixed current from an inverter by the luminance meter 
(TOPCON BMt7) with two angles of visibility As shown in drawing 3 , the 
angle to the orientation of a normal taken down to the Idemitsu side was 
changed from 0 times to 70 degrees, and the value of the brightness when 
measuring in 40cm of the distance from the Idemitsu side to a luminance 
meter was shown in drawing 4 . If the back light of this invention is used, 
brightness will increase from this drawing, and it turns out that the 
directivity of light is remarkable. 
[An easy explanation of a drawing] 

[ Drawing 1 ] The perspective diagram of the back light of one embodiment of 
this invention 

[ Drawing 2 ] The cross section of the back light of one embodiment of this 
invention 

[ Drawing 3 ] The conceptual diagram of the measuring method used by this 
invention 

[ Drawing 4 ] Drawing showing the angular distribution of the degree of 
outgoing-radiation luminosity of an example 2, the example 3, the example 1 
of a comparison, and the example 4 of a comparison 
[An explanation of a sign] 
1: Light guide plate 

2: The film with which the Idemitsu side consists of a translucency material 

of a split face rather than ON **** (Light guide plate side) 

3: A specular reflection plate or optical diffusion **** 

4: a line - the light source 

5: Light-reflex machine 

6: An optical diffusate 

7: The back light of one embodiment of this invention 
8: Luminance meter 
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9: The angle to the orientation of a normal taken down to the Idemitsu side 
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